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SOURCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To generate 
multi wavelength light of a wide band and of equal 
frequency intervals. 

SOLUTION: The repetition frequencies of the pulse light 
outputted from pulse lasers 1 and 2 are match with each 
other, and the oscillation frequency difference between 
the pulse lasers 1 and 2 is specified to the value 
obtained by dividing the repetition frequencies by an 
arbitrary positive number of 2 or larger. The pulse 
light outputted from the pulse lasers 1 and 2 is 
multiplexed in an optical multiplexer 3, is amplified in 
an optical amplifier 4 and is then inputted to a 
nonlinear optical medium 5. The nonlinear optical medium 
5 outputs the multiwavelength light of a wide band, 
equal in the light frequencies different from the mode 
intervals of the pulse lasers 1 and 2 by its nonlinear 
optical effect. 
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ftft±li]»a>ftttntta£« »-(D/<;i,X3te<D«ySL 

tknm l fc« ictft* its y . 

BrT&<fc5l:: % »-0>/^UX#£«=(D/<;UX3fc<DiJ>fc 

SB— G>/Oux#«±[§]»£K:za>/<;ux 
[Of *9I 4 ] MfEffiEOIE&£ pTSf 6 C fc 

-r*»*a 1 

a>«y5BLHa»a>*-a>/^ux5fcstB*-r-&«-a>/< 

%%±m&t. *-o>/^ux*(DiaiyiiLHa»tH- 
(D^yMLiii^cDB-^/^ux3fe^£ii^i-r^m-c7>/N 0 

tt < t t,-*(=*mMttaK**£«*aBBMt & ** 

<nm y fi l s »fto>sB - *;ux * * aj * -r & m — <&/ < 

;bX5fc|££[E]S&£ Ls^t. ft— 0>/*;ux*«± 

HKO*«Hattt«-<0/<;ux**±H»a>*«Ha 

KoittiMHXM^ KtietiyxLjiftik£2 



S5-(D/^X*t»-a>/<;uxjfea>3fe*S-Sk*li-*cfe 

*-a>/^ux*«*ia»i»-a>/^x*«*H 

< t *-**«l«rr £|Bl#![e]8&<h **** C <!r 
[1S*H8] «-(D/<;UX*Sai*-r4«-(D/^UX 

o>a yiSLSiaaa>8R-a>/^xft*ai*'r*«-a)/< 

EJBo)*«aaai:«-<D/^uxft«*Ei»a>«SHa 
aa>s-c&««fiis&asft<. mBtiyxLj|jKft«2 
iSL-ta>ff«o>iEa-c»Lfc«ici9:g**irfey. 

MIC. K-a>/^UXftt«-<D/OUX3t<Dda5tA<A* 

«±@B(o««Hi»a«RrKic^««anaa«Mi§iB 

[o o o 1 ] 

[0 0 O 2] 

atBL. i*03fe77>f/<i:llM:S3S:«i8fia)l/-f 
4fr»aJB (DFB) ¥S<*U-tF£. XT-aftOMttiz 

j:y««a*t«ii>Lr»^r*fc. l^l^s-t^ 
**;u<Da*<«x*£* u— ifa>atiHi:/£it«A?>*ft 
i+*uitt&?\ ^x h(D^4i/xfAi:ftftt*xe) 

[0 0 0 3] f CTifi^ *<<7>*fi^— K£#t?U— 

fco itttXBL fc*lM**M»x^**SKi:if*m*fc/< 
;uxatar**<(D^— K£*£*i*5^ 

xE»fH*0)/<;UX4:±fiJ-r-5^i:A<-e#4. 

[0004] ^— KHJUIU— ftit. WUMWe 
*flt**t*^— K0>tt**HIII)l*1i:4ci:C=cfcor/<JU 
x***±-*i**u— *T?fcy. tiDX'^? h;ntia 

a<ft±t?«IB»ltt*<a> J E-K**t?. Z<D*-K** 

7-f^u*a^-c«iydi'*-ci:(=cfey. #-^e— kozhe 

[0 0 0 5] fflilfttMtXlK TMu It iwave length Light 
Source with Precise Frequency Spacing Using a Mode 
-Locked Semiconductor Laser and an Arrayed Wavegui 
de Grating Filter (Hiroaki Sanjoh fMK IEEE Photo 
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nics Technology Letters, Vol.9, No. 6, pp.818-820, 
1997) j Vit. ^E— KH«I*»(*U— +f£ffll^T. 5 0 

[0 0 0 6] EI 1 7 (i±fH##^ti^l^^^tlTU^^— ^] 
o 1 air 2 5GH z(DiE?SSfi^^A^-r^<t^lciE;Tu 
\z&i) % 5 o gh zfc1l«<D£3fcS#££fifc*ii\ 
*) o 2T*^yi±iLT. #tti*Si 7 d Biap^ic 1 1 ^ 

[o o o 7 ] 

£*ia^**;uai3\ tc(D^— KBUB*i»i»u—- fo 1 

JB»aiBIHI*H£**iTL*lv 3t^7h9- 

[0 0 0 8] *«Hf** ±lBtt*&ffilcC*K 
(Dm y £ LHSa»f** L l>Jb<*«H»a*<»fc5 2 0(D 

« - 1 z g n ± -t . 

[0009] IIC, 2 0<&/^UXft*£[|]I»<&*«H» 

«k*Kx«ctr=cty. fl&aniHo 

[o o 1 o] 

«£iB]»a>i6fis»ft^. *-a>/^uxfta>«y£LJS 
aatH-©tiyigLHa»(DjB-(D/^x3fe*tii*-r 

aa»s*. mciiysLJixik£2iei±a>saa)2Eflk 

[001 1] £*=*«iiii0>fl|jft(*« «-a>/<jux*fc* 
z:cD/^ux*a>*ifA<*iii»*±tf-a-r *ct5i=. ^~ 

#»SE*-5x.fcy* fl— <D^ux3fe<t|g~ooyU/X5t<7> 

H*fc*^a>/<;i/X**£feH»a)HJB**ofcy. me 
fftw la s rtx-t « c <b s <t -r & . 
[0012] *fc*«wa>«rti*. «— a>/^ux3fe*as 

*-r*SB-a>/^i/XA«±B!Bt. 

y £ L MSB* H-a>« y £ LJiaa(7>m~(7)/N 0 ;ux3fe 

£tti;b^*»=<&/<;UX3fc*±B»££*U L^t. 



■ us LJ^&S£ 2 ja±a>ff«a>jE»T?» Lfc*(=«ffi 

**LT*jy. «-(D/^UX5ti:S-a>/^UX*(D 

[0013] *fc*»w<D«jai*. «-a>/^ux**tb 
*j**£»--a>/<;ux5te*£BS&£* «-<0/<JUX:3fta>l* 

y & LMiaa<t p-(7>^ y £ LHa»a>«-a>/^ux* 

*ai*-r*«-(D/^UX***Ialtt<t**L. L*t. 
SB-(D/^ux3t**0»a>*«aiaai:*^a>/<;ux* 
^±0sso)^«iiii?^a<7)^T?fe^^«ji)?sa^A<. mis 
« y s 2 uu:a>ffiBa>iEa-e» Lf=f6(c»s 

4+i -easy, Mir. *-0/<;i,x*i«z(D^;uxfta) 

[oo i 4] *fc*«wa>flijai4. «-a>/^uxA*ai 
y £ lb&b & n-a>* y s L«a*a>JB-a>/^uxit 

tu*-r*»— 0>/<;UXft«*B*fc**L. Lfrfc. 
m-(7>/^ux^±lelS&c7)^flgJiaa<tm-0/\ 0 ;ux3fe 

StLTfcy. Mic. SB— a>/<;ux*t«-<z>/^ux3ta> 

;ux3t^±08S*tm-(D/^ux^±ia»<D^< 

-***Wr*HUBIiiai:**-r*ci:t1»«fr«. 
[001 5] *fc*«wa>«rtr*. *-a>/<;ux#£ffi 
a>/<ji/X3fc«±BK&. m— (D/^ux^cdIs 
y £ ujista <t a>*s y £ L^aaom~a>/ *;ux^ 

*as*-r*«^0/^UX5fe«4®tti:**L. L***. 

*-©/<7UX**±0»a)l6««a»fc«-(D/<;ux* 

a y £ LI»»$ 2 l2Lt(DffiB<Z>jE»-T?» Lfcttlc»ffi 

sttrfey. mic. m-co/iji^tm-(D/<j[y7.^t(o 

«*EIBa>*«Ha»i:«-(D/^UX***0Ba>«« 

[oo 1 6] Cftffl] *«Mt?li. «LU^«y£LHa 
2 oo)y^ux*56±BB (/^ 
xu— if) t, ttM»A^ttM«*r«im»ft¥Klt 
^^l^CiblCcfcy . tc(D/<;uxu— tftO^E— KPelKi: 

[0 0 17] 2 0(D^;i/Xl/-f^C>«±**Lft 

^ ^ J: 5 ic L /^UX#0*Jfrt<B»IHII&Jb-e-a 
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[00 18] -£tz. 2 0<D/\°;UXU— +f<7)|^IM£^££ 

oizLtztzdb. /<;ux*o>sfe**WBiift±-e-a-r*fc 
to. ^^^^icAW-r^^;ux5fe(7>t 0 --^/\ 0 ^-^ 

[0 O 2 0] 

[00 2 1] <»1 a>jgJ6a>^SS>Hl f**fBM<D»1 

;uxu— 9 s 1 y£LJS»tt(B*—(D/<;ux* 

if 1 ir^-^^y^Liii^(7)m-a>/\ o ;ux3fe*tii^-r 

—•fzonmmxi&om /u>x* 
a>«yiSLHa»*2Jsi-t<z>€E«a)jE»-ei» l 

[0022] fete r/^uxu— »fa>»«Haaj 

[0 0 2 3] *fc. 2OOl/-if0)«Iiaa»*, 

;uxfto>«yiBLBa»* 2isi±(DffKa>iE»-ei» (» 

lZS3l\T*,H«T?fc&o 
[00 24] /^l/XL/- tM . 2 3bxC>ai**ttf=/^UX 

ic^as Lriits Lfc/^ux*tt. jtmufc^Kit 5 ca 

[0 0 2 5] JMUHfc¥tKIt5l*. 

i=*y. A>xi/-^ 1, 2{7>^e— KinRi^aii4:«. 
[0026] Sic«^a>ffl«*wa-r-St. BKcfiit 

—if. **L^i*iitt**n»*iftBT?/<ji/xft-r*u— 

if. fc&lMi^— KHMU— if. M»x-f -v^u-if. 
[o o 2 7] /*;uxu— if 1 . 2 07fex^^7 h;u(i. * 



ibcoanBx^^ h;ua>®yic. jg&&p B iPi£ f = i/t 
[^syu^] (T [«?] ii/<;ux*(D«yiiLHM) <7>^ 

0;uy] BHWO)^— K*»o (nl*IE») o + 
[0 0 2 8] Hll=fclt*IMttB*¥»R5*l*. 

*»n-e*y. *77-f/^**»**B», safest 

A^£*t£<h. gBfitBSn. ffiSfittML fc«LM* 

[0 0 2 9] 5 fcLTI*. 3*(D 

[0 0 3 0] Jl&&P B 1fiS<5 f [^;u^] 0>^E— K*» 

xu— if^&aiais^fc/^uxfttftA^aifa)** 

0/<juxIs— lf&lMtt«BBBMMtt:tt6. -0>43HP 
^IS2(c^-r 0 /Uxb- if 1 <dx^^7 h;ui4Hf&. /< 
;i/XU— if Z(OX^<<? h^M4««|-C^*+LTt^-5o 

[0 0 3 1 ] ±IE0)cfc5^2O(D/UXL/- if 1 , 2(7) 

Mfe*t)t** * x ;u tf O A % to3fe ? r -f / ft £0> 

ABB8 4-CBBU »«»ft*«H5i:AltStf4 

yx** h;KDa»«A<l£*<y. 

[0032] H2<&0ijrc*5i\-c\ 7K>^*o)3tHa»* 
•y] (fefiLv2 >vi ) <t ra*»a*(=*y 

2/1 - (^2 — v\ ) E^>U % V] Rlfu2 + (^2 — ^ 

(v2 -vi ) (Dmtm^zfjtvzfu-yyt 

fcfty. Ii:*<M-K$36t*tS. 
[0 0 3 3] CCT2O0/^XL/- if 1 . 2 <7>$&{IJ! 

»as<5i/ KBUBIdf [^;u^] (D 

;uxu— »f<D*«ffl«»*ffl»-r*£. tcco/^uxu— 
if(D^E- h\ &t/ES3fe>K;I^lc (C fe y«*-r«*>y^U» 

[o o 3 4] ^J^.fii3 2co0ij-e. 2o(D/n°;uxu— if 

i/2 = i/] +5f/4 
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-7%t + bk+ Hrfci:«4S*i**>ytWfl)ia» 
I*. 

v\ -df/4 Rlf v) +5f/2 

1/1 -55f/4 St/ n -df/2 
[0 0 3 5] KJLT. 2-?(D/tol/- tf1 . 2<D^— K 

[0 0 3 6] SBtttt*Bft*LM*«Sfift*H 
[0 0 3 7] <*2 0)Sejfi(D^B>ia3l***M(D«2 

*»whr*Brfc* 0 

[0 0 3 8] m2 0)||JS<7)^S-C?li. B3lCjit-f £5 
S*iri*& 0 ^(Dtzfr. 91— 0)/<JU*ls— If 1 frh>m* 

[0 0 3 9] «;5S5ilslB6(=*5(t*l»MM«:affili. /< 
yux +P 2 ^ e>*^ **Lfc/<;ux*a>e»-r *a>t(Z> 

[0 0 4 0] -»C, 2oa>tt3l Lfc/^XI/- tf 1 . 

xu— -9 s 2*^&afc/^uxftc=*iBM<paaE*#x.. l 

**.ftBBB»6lc«fcyBM£BWr*C±l=*y % 
[004 1] *<D«*. »«W**lltlt5CZA*-r*/< 

;ux3fc<DfcT— *<*;&<tj:Z>^tfrZ>. .«fcy*# 

[0 0 4 2] ft333feili£|ElH6(Z)e»«Jl<DH»r*SSC 
ifcB^lc^xttiTOBBflttJtA-ricArCcfey. g 



CDf^lili. tOl7 (El 9) ~f 10 (012) OHM 

[0 0 4 3] <*3<7>Slfflg<7>^®>E5l±**^OjB3 

*HSfc<0fl2ffirii. ||-(7>/^UXLy— «f 2^b£iJ2l£*l 
&/^UX:fc£. |g-(D/^UXLx— if 1 ^btUrt£*l£'< 
^ftl^»|*^4itt$*oH«IBIK7 *«x.ri* 

[0044] mm®&7tit* aa»*ffli^r3fe«#s- 

lRl^^5sy. /\°;uxu— +fi. 2(D5*>. -^co/^ux 

U— tf. fc£LM£2R;£(7>/^UXU— - (C^iTT S^IS. 

if. fc&iM£2*;£tf>/<7UXU— - »ficftj§s-rs^-efc 

So 

[0 0 4 5] IH5(C^-rilS£(7>^ST?(i. f 2 

u— tf 2 icj§3 u r / <;ux u— if 2 ^ £ aj * £ *i£ / 
Xitto)** *><7&fflWLT^ ias/<;uxu— if 1 , 2^ 
b tits * £ *l£ / ^ux^feco I^IM $ <t & «fc 5 (X L T 1>S o 
[0 0 4 6] 2 0a)$fcj£Lfc/^UXU— if 1 . 2fr£>$g 
*g£*l£/^UX3t0>— £ii£;!X;fr<t:*i#l&U /^UX5fc(7> 
*-f 5>y*H«IBB7T?BMaF1**Ci:(=«J:y. /^U 

l^^^iSRSirA^'rS/^UX^cDe-^yN 0 

[0047] <«4a>*t6a)^ffi>B6i**«Ma)«4 
**Hfea>^ffit?i4. |g-o>/<;uxu— if kc. y^yuxu 

— if i*6ta***Lfc/^x*a>BBBa»*t(iU"r* 
Missal «a» Barer ttaufc«**»cB- 

<D/^ux u-if 1 (DftfiBBttSfflft-r «*&BXftM 
^H]SS9 a ^ffi^riNSo ^fc. S-<D/*;uxu— if 2 
/<;uxu— *f 2A^e>tb***ifc/<;ux5tfl>9BSBa 
tt*ttffl-r*>tta8B8 bfc, ttXB8 blcrtt-ttLfcfll 

^■^^(e^-o/^x i^—- »f 2a>«sBa»**n»-r* 

[0048] c^cfcaicirl-, ss~a>/^ux u—if 
1. 2(D«BB***M»-r*cti=«fcy. Ba«p*m 

O^Xb- ifl. 2(DMIH«f a^xIUI 
LB««a)2ISlJ:a>B»ri» (»ff) LtciE»(Df6lzig 
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[0 0 4 9] ^fc, /N'^XU-f 1, 2(D«fiSSS$ 

[oo5o] -w=/^uxu— ifa>«»«ita)B«* 

if (D»*(*»iB<D*: A<D&^ <fc 

<* u-tf *>m<* u— »f £ -ciiasBeflMtr ftttttl 

[0 0 5 1 ] J:fE<7>cfc 5 2^toU 
— tFl, 2 * ^— KM 

££5(::£<b£l+*u4. *fc1«llc««L. ^oISM 
[0052] <m5CDH3^CDf^S>(2l7[i*:^0^a>m5 

***fi<ojK!ST-tt. as- m=<D'<ji>*is—*ftLT. 

(DfflW<7>8WU4. Hii:*t«ia)»lta)iBilpl«-e 

[0 0 5 3] ^E— KHJHly— if 1 1 . 1 2 tit. If 

[0 0 5 4] ^-KHJBu— if 1 1 . 1 2(4. hbttHS 

[0055] <»6(Z>sgJ6a>^ffi>H8ii*»?fla>JB6 
MWx^f-y^u— if i 3. 1 4 ^tifflur i^^>o <cis. 

if«H*^U*B8«W(=a«l=BiB-r*^:. «ft«r/<^ 
x* * 1* « c <t a<t? s & L/— if -e fc £ o 
[0 0 5 7] mm** vTis— if 1 3. 1 4(4. tt;«M 
MIC?- y xB»B*tt/<;ux3fe*»±-*-* c <t 



[0 0 5 8] <m7CD|^£C0ff^S>(2l9l4. ^H'J^ 
SS20^^-r o C0>:teiI3I[n]g&2 0(4. IH3lc^-r^il 
[0 0 5 9] ^Pb1=j y > — he— AlCcfc^it^r-f /<RJ 

<7>2^CD7fe^r-r/\*2 1 , 22i, A^7fe^T-r/<2 
1 ^^(Dtti^^^tT^lC-T^zj 'J * — h U>X2 3 

t. wfT%z&Mm%7j"<'<2. 2icm*^i±^>=i y > 

-hb>X24^b^U, A»fflfc*lM*tM*ffl(D:a U 
^-h^cD<b**>^>^-^. fc*aM*H**¥fT*(BiIfr 

yABftSS^bSF-fr'SilffiieKTffcSo I3 9(7)^J-Crf4. 

=iy^— hu>X2 3^ia^L. ayy— hu>X24 

$-pJH)(CLTL^ 0 
[0 0 6 0] ^C07feil3ilHlS&2 0^. El3(C^^-5feil5i 

A';i/XU-f 1, 2^^>tli^i^tL^)^(D/<;ux5 , c^^ 

»3it*»ji5c=A»-r*/<;ux3ifea)e— j&<** 
<tt«cj:*&. *y**tt3^»»**a**<«in»-c? 

£\ SBJU^LT. tfj^jftcDX^ h;ufil&«M£j&<y. 

*fc* JfcBBH»2 0fcBl**Cfci::«*:y* 

CDfilV^UX if^<DaSffl* RlB-C?fc&o 
[006 1] <»8 0>||J6(D^B>B1 0(4. 3fe**» 
0)BST**l»(c«fc-6*ilSIsl»3 0*^-To CKWftBB 
HB3 0I*. B3lc^3teBB0B6£LTRflrr*^ 

[0 0 6 2] 5H&«Xtta>B«r*MfRilcj:«ftBKBB3 
0 t (4. A»/K— h 3 K ttJt** 0 - h 3 2 St/@ffr**l 

$ps*3 3S»o*»aB3 4^^<f«»B-efcy. mm 
mnma 3 3 icB*r*MMi*e-*;t « w ± i= * y b« 

[00 6 3] ccD7ti!5Sls]SS2 o£. El3(c^-r5feilS 
B»6tLt»fflLt, BB«SBWr*ci:fc<ky. 
/^XU- if 1 , 2^bt±i^i^tL^>5[X*(D/OUX5 , c(7)^ 

<4Scifr&, «ky**ftSM»**»ai*<»H»T? 

4x^ 0 *fc. «»SEIB30$ffli^cilc<tiJ, SB 

[OO 6 4] <m9CDl|jSfeC7>J^S>^l 1 1(4. fS&5te^& 
CD5feSB[HlSS4 0(4. B3lc^-r3ft«BHS&.6£ LT» 
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[0065] mzfc¥$hm£m^tz®mm#miz&&itt& 

&IHS&4 Oklt. A^tK- h4 1 RltlhM#-\-4 
J#OTfc^&S&4 3 t. #®&S&4 3 t — 

^4 4^b4^8it'fcu, t-s 4 4izmmm$t&5- 

c <t lc y 5fc^&£&4 3 a>;E£*<^b Lt(Omm. 
[0 0 6 6] CCD3fcig&lElS§4 0£. HSlC^-rTfeilil 

5 ir £ / \Vux 3feo tf- 1 / ^ # 
<tt«C&*&. «i:y 

^itit, aj^ox^ hjus*§iga<j£a<y * 

[0 0 6 7] <g1 0(DHJm(Dff^^>S 1 2(4. m%ft 
"To C(7)5feiiSIUSS5 0(4. (D3(C*-r^cilS[p]S§6<t 
[0 0 6 8] Bft^a**ffll^=Btfr**JWICcfc*3fe 

assies otit, awtK- h 5 1 Axsmmn*— k s 2 
3icaai$at-rc:i:(Ccfey^-v'jrssA<^kLr. * 

[0 0 6 9] C(D*HffiIslSS5 0*. H3lC*-r^iim 
HISS6<b LTSUBLT. ilffi*£fflflrr*c£(c<fcy. 

/^i/XL/- tf 1 . 2^e>a^4tL*»*(z>/<;ux*(Dsfe 
*fc. 3tiiaiai»5o$ffli>«c^(c«fcy % sb 

[0 0 7 0] <* 1 1 <D9gffia>fi$ffi>l9 1 3 I*. 

©/Oi/Xi/-if 1 o i^btt***i6/^x*ic, SR" 
(D/^xi/- if 1 o 2fr£art*;h.a/Oux*£H»|* 

[00 7 1] fttt«H)B;i.-^« B < i«* ftCKWt 

S-0/UXU-+fl O 1 I*. $S$g3§ 1 O 3^f> 

B***Lfc»iI«*tBIJBLfc/^ux**a*'r*. M 
ro/Uxb- 9 s 1 0 2(4. S&fig^i 0 4^t>tti***L 



[0 0 7 2] /Uxu- 9=1 O 1fr&tU4]£*U 
81 O 5lCT»tt**Lfc/^UX5fet. z^XU- tf 1 o 

3tl4* *^&81 0 7i:t$i6*<i6o 6*a**ifc/^u 
X:fc(4ftig|E3§ 1 0 8(Ccfcyi«B**i. *BSiifc/^ 

im»*¥IKltl 0 9fcA±)£*i£o 
[007 3] #M£XMfe¥KR 1 O 9 (4. *0>im!&1to5k 

i=*y* 1 01. 10 2©^— Kiawti* 

[0 0 7 4] *flMHBJM^— ^(Z-3LxT»Wr«t. « 

«S1 o 3tta3*-r4«««#a)fiS*H^L-ctey. 

£ Q /^uxu— if 1 O 1 *#afc8i o 5 

*ai»Lr»a*+i/=/^ux*tt. m-(Dg3tm^i 1 

0(cA2l£*L<i>o ^—(D^^tm^ 1 1 0I4. A2l**i*: 
■£tz. /^UXU— If 1 O 2fr&tti*$*U »»»S10 

[0075] fifflitKSi 1 2(4. m-a>S**^i 1 

[0 0 7 6] ^<Dtt«««#i*;u— ;u* 1 1 3* 
aiflLTA^*«»l 0 4|:A^]^Wo HIS1 0 4 
(4. &«3HI*(a£i:T\ /^Xb- if 1 0 2(::ai<&* 

fi«ta)fi«$ML, o 3fl>affii=iaaL«t 

5<t-r4o C(DfcA. MSl0 4^b^^^S 

4I«a>tt«ab<. M^i o 3^^>tij±i*tt4^sti^a) 
x?fca><£tlrf><. /^i/Xb- tf 1 o 1 ^£>tii:fc£*i<S>/\ 0 ;i/ 

[007 7] C(D«J£-CI4. (£tlHS<&S&«& 103C 

cfeysHftLri^-5/^uxu— tf 1 o 1 <D/<jux3fei=« a 
ffipr£«e««si 0 4ircfcygE»Lr^S/^uxu-if 

XI/- tf 1 0 1, 10 2J^&J6±*;h6/^UX5te<D*J£ 

9 ic ASTf 4 / <;ux Ji<D tf— £ / < 7 — # < JEf 4 c <t 
3^&. J:y**<P»«»5ll6*»*3b<«ll1»t?#. Mi:L 

[0078] <m 1 2o>*J6a>^!B>ia 1 414. **w 
comi 2a>*j6a>^nic35»^«3te«**-r. ^nffio^ 

(D/^xi/- tf 1 o 1 j^£>tii2)£*i<&/*;ux3te<t. ^~ 

<D/^UXU— if 1 O 2*xf>tti***V*/OUXftSH»|* 
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[00 7 9] m-O/^UX U— if 1 0 1 it. pT£<£> 
m-<D5tm& 2 o 1 lzfs\M Lfc/\ 0 ;UX5<c£tfJ2) L. 

[0080] 7fe^gl^^;^-^lroL^Tiji0J■r^<^:. /< 
;uxu— if 1 o 1 *>^m*)£*i. o 5£iSifi 

*)£;ft<5o m-n&limi- 1 1 oii. A2i£;ft*:/\";ux 

/tob- 1 O 2*>>f>tiJ*)£*U 7fc#&8l O 6£jg 
iSLT^^^Hf-z^UX^fi. 1 11c 

A2i£;H&o m-CD&HmT 1 1 1 l£. A*£*ifc/^U 

x^^v y:r£^*:/^uxm^-£fcb;£)-r£ 0 
[o o 8 1 1 m-(DmiJtKS2 o zit. m-v>&?tm 
1 o^^tii^^H^/^uxii^t. &mtuz>%m 

[oo8 2] m-(ommmmtm-(Dji'—zfy * 

2 0 4£iliSLT^£>S§Ji8 2 0 1 [ZAJlZtl&o &m 

§§2 0 11*. ms&m^izfc ex. /\°;ux if 1 o 1 

y, jg-<D/^;uxu— if 1 o 1 *^di;fc£*i'S/l/ux5fc 
<7>teffili. #fR^«:ftft«S2 0 3C0#HSfll#a)tt«^ 

[0 0 8 3] «-<DfiffiJtR»2 O 5l£. 

1 1 Jb^fc***lfc/^UX«^<t. #HR£ft««& 
S2 O 3^^di^^Hfr#^-^<»:(7>mB^tkRL. ffi 

[0 0 8 4] SB-a>fiS««*i4«-<D;u— -^^-f 
siio4i4. tiLtemm^izfccx. /tou- f 102 

^-CD/N Q ;UXLx— If 1 O 2^^,tli±l*+l'g>/^UX^6 
[OO 8 5] /1/UXU— If 1 0 1. 10 2^t>t±l 

as*i4/<^xft<z>fitii4. s&ti8 2 o 3 <D&mm^<D 

2O0>/*;UX U— if 10 1. 10 2*>N£>3£££;h&/<;u 

m*ni 0 9(cAS*-r^/^ux3t<De— i*^— 

[0 0 8 6] <«1 3 0>ilSfia)^JS>ia 1 5 I*. *J^B^ 



mxit. m-omm^- vmmi>— if 3 o 1 s=a> 

»»^— KHMU— if 3 O 2I*. ^-^IS3 0 6*< 

Cm y iS LJl;*»(7>/^UX3fe$ S§£*T 5 \z 

[0 0 8 7] «tt«3 0 6£(*« ttM^— KH1J«U— If 
301. 3 O 2*\ flH#X-f 7f I/- if, fc£lMi#® 

if<oa»*n(cfct^T/^uxA*38**i**/=«) 

[00 8 8] C(7)<|: : 5rc2 0CD^ib^E— K|5]«flU— if 3 
0 1. 3 O 2 A<^-0)^tg|§ 3 O 6 ^ fflUi, Z ^ led: 
y. 2^l^-h^«flU-^3 0 1. 3 0 2^b^ 

3fe&aSf3 O 3(=T*»**l3te»B«3 O 4lCTii 

[0 0 8 9] fc*S. S-^ft^E— K^JtflU— if 3 O 1 
(ciiiI3fEB3Egi3 o 7^t>E3I«3il*<«J»**i. 
H^lS^e— KHffll^— if 3 O 2lCf*KaE«aHB3 08^b 

na«a*<«is**L4 0 caj: a 

ifir/\VTXSa*#^^fc^{rS^SaE*«3teLT^ 

& o 

[0090] <mi 4(Dnmo>mm>mi eitt&BAO) 
si 4a>sgjfia>jK«icA^*3feK*^"ro hi eir^-r 
4 0>*lia>»IB-t?tt. *^aawi»icj:y/< 
;UXU— f401. 4 O 2<&*«JS»«*fMWL"t\ 
;UXU— if40 1. 4 O 2fr^fcfc;fc£;h£/^UX}fc0>5te 

^^^4 0 3. 4 O 4£ft|ffcPL. /<;UXU— if 4 O 
1. 4 O 2<D§£mm&&£UWLXth*>£ft&' < iJi'X% 

«BriO)SaaicSS LtMo 
[0091] *#(c^(*u-ifcDii^. u-ifm^O^ 

y. ^E— KIHH. fc*LMi*iJ>Ha«0)W«ft^— K* 
*t; *<*a-e * 4 o 

[o 0 9 2] &db\ /OUXU— if 4 o 1 . 4 0 2^t,tb 

^^titc/^ux^feri. ^^4 0 5ict^^H, ^ 
»)SS4 0 6i:ti|B*3tiT^b, ^SK¥1I4 0 
7lcA^^n^o <f*5. #»**14«J(C /^UXU-if 
40 1. 4 0 23^&CD**-««iyttlLT««Ha«* 

Xt&l^o 

[0 0 9 3] 
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[0 0 9 4] *fc. 2O0)/^X3feM[5llS (/^XU 

[0095] Sfc. 2o<d/^ux*«±IhIB (/<;uxu 

[0 0 9 6] 2o(D/^ux3fcfS£le]S& (/<;uxu 
-if) ©«B«8»*M»tli««S*«LfcCilcj; 

[0 1 ] **Wa>K 1 (D*J6<7>l^»(c^4*a*^ 
ffi/£0 o 

[El 2] hJU<Dtt«*3F-r»tt 

[13] «««(Dft2(DiKaka>Mi=^«aK;B*$'r 

[H4] *^0^(Dm2(D||)|fe(D^^(Difi^JlS$^-ri» 
KB. 

[0 5] runoff 3 a>soka>»tti=^«ftai«7'r 
«jS0 o 

[(a 7] **wa>»5O)»jfia>fl0fii=35^*3fe»*^-r 
«/aB 0 

(in 9] *%w<»m7 <Dmm<w&mzfrfr&atmmiBi& 
[no] *§&Bj\o>m8<bmmG>i&m\zfrfr2>ytmmm 

[0 12] **w<z>«i o(D*jfia>^ifiic*x*N*3feiia 
[013] *«iyia>si 1 a>*»a>»»i=^*fta* 



[014] ^bmh 2 0Mka»Bi=*i*i«3fc** 

[0 15] ^fgB^CDmi 3(DjgJ60>JKffiCC3&^**aS 

[0 16] 1 4 0)IIJ6a>^©(c^^^5t3B* 

[0 17] ttafc^ftXt^-rWttBB. 

I, 2 /<;uxu— *f 

3 5fc a o 

4 

5 #a»«WR 

6 ftilSISSfc 

7 RJHBB 

8 a. 8 b *£&f§ 

9 a. 9 b ««a%ftfti|f*Pls)B 

II. 12 ^- KHJBU— If 
13. 14 «»X-f y^U— If 
20. 30. 40. 50 5fciE3£BK 

10 1. 1 O 2 /^l/XU- If 
10 3. 1 O 4 JSffig 

1 O 5. 1 O 6 5fctt&§§ 

1 O 7 #^«« 

1 O 8 

1 o 9 lMft»*¥iKSt 

iio. 111 saust- 
1 1 2 tttatti&sg 

1 1 3 ;u— ^y<;u^z 

2 0 1. 2 0 3 SgffiSg 

2 0 2. 20 5 &*BJt«& 

2 0 4, 20 6 ^37Y7U^ 

3 O 1 . 3 0 2 rEUj^E— K *f 
3 O 3 5fe^aft» 

3 04 *it*SS 

3 0 5 |M»«¥«K 

3 0 6 

3 0 7. 3 O 8 B9SE 

4 0 1. 4 O 2 /<;ux U— if 
4 0 3, 404 

4 0 5 TfeB-^S 

4 O 6 3fcig*5* 

4 0 7 im»X9KR 
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